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Amendment to the Claims : 

This listing of claims replaces all prior versions, and 
listings, of claims in the application; 

1, (Currently Amended) A method of performing finite 
element analysis on a shell including: 

[(a)] modeling a geometry of the shell as a mesh, uaing 
oubdivioion □•urfaooe of — a type — formed by roourQivoly - subdividing 
a — mcoh to form—a — a moothcd-auirf ace ; 

-{fef characterizing an environment for the shell, including 
environmental factors affecting the mechanical behavior of a 
modeled shell ; 

[(c)] computing a mechanical response of the modeled 
shell [[,]] modeled as a set of partial differential ecruations, 
at least one of which having a fourth order differe nt ial 
operator, taking into account a characterized environment/ using 
a finite element analysis to compute a deformed geometry of the 
surf ace , _ where in the finite element analysis uses smooth 
s ubdivision basis functions as shape functions ; and 

[(d)] outputting a description of the deformed geometry of 
the modeled shell aB determined from the computed mechanical 
response . 
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2 r (Original) The method of claim 1, wherein the 
environment factors includes loading conditions, material 
properties, and boundary conditions for the modeled shell. 

3. (Original) The method of claim 2, wherein the loading 
conditions includes an indication of applied forces. 

4. (Original) The method of claim 2, wherein the loading 
conditions includes an indication of thermal loading. 

5. (Original) The method of claim 1, further including 
outputting indications of the characterized environment. 

6-8. (Cancelled) 



9. (Currently Amended) A system for performing finite 
element analysis on a shell including : 

(a) means for modeling the geometry of the shell as a mesh 
uqing oubdivioion surfaces which arc formed by — recurs ivoly 
subdividing a mcoh to form omoothed surface ; 

(b) means for characterizing an environment for the shell, 
including environmental factors affecting the mechanical 
behavior of the modeled shell; 
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(c) means for computing the mechanical response of the 
modeled shell as a set of differential equations, at least one 
of which having a fourth order differential operator / taking 
into account the characterized environment, using a finite 
element analysis with smooth subdivision basis functions as 
shape functions ; and 

(d) means for outputting a description of the geometry of 
the modeled shell as determined from the computed mechanical 
response. 



10. (Original) The system of claim 9, wherein the 
environment factors includes loading conditions , material 
properties, and boundary conditions for the modeled shell. 

11. (Original) The system of claim 10, wherein the loading 
conditions includes an indication of applied forces. 

12. (Original) The system of claim 10, wherein the loading 
conditions includes an indication of thermal loading, 

13. (Original) The system of claim 9, further including 
means for outputting indications of the characterized 
environment . 
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14-15. (Cancelled) 

16. (Currently Amended) A system for performing finite 
element analysis using subdivision basis functions, including: 

(a) means for inputting a mesh, comprising a set of data 
points each having connectivity to neighboring data points, the 
mesh defining physical parameters; 

(b) means for specifying an initial state for the mesh; 

(c) means for defining a set of i^eeta? differential 
equations comprising a stiffness matrix and an external forcing 
vector, at least one such equation having a fourth order 
differential operator; 

(d) means for solving the set of linear equations as 
applied to the mesh; 

(e) means for outputting the solution to the set of ^- Maes sH ™ 
equations as defining a modification of the initial state of the 
mesh based on the stiffness matrix and in response to the 
external forcing vector baood on aubdivioion aurfacca which ore 
roouroivoly formed from an initial tneah - and - wh -a? eh - p a roduoo a 
omooth ourfacc . 
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17. (Currently Amended) A computer program, residing on a 
computer- readable medium, for performing finite element analysis 
on a shell, the computer program comprising instructions for 
causing a computer to: 

(a) model the geometry of the shell using s ubdivision 
□urfaoeo by rocuroivcly oubdividing a mcoh to — form a final 
Sfhoo*;-h£>d— suff- a-ee ; 

(b) characterize an environment for the shell/ including 
environmental factors affecting the mechanical behavior of the 
modeled shell; 

(c) compute the mechanical response of the modeled shell, 
as a set of partial differential equations, at least one of 
which having a fourth order differential operator, taking into 
account the characterized environment, using a finite element 
analysis wherein the finite element analysis uses smooth 
subdivision basis functions as shape functions ; and 

(d) output a description of the geometry of the modeled 
shell as determined from the computed mechanical response. 



18. (Original) The computer program of claim 17, wherein 
the environment factors includes loading conditions, material 
properties, and boundary conditions for the modeled shell. 
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19. (Original) The computer program of claim 18, wherein 
the loading conditions includes an indication of applied forces, 

20. (Original) The computer program of claim 18, wherein 
the loading conditions includes an indication of thermal 
loading . 

21. (Original) The computer program of claim 17, further 
including instructions for causing the computer to output 
indications of the characterized environment. 



22. (Original) The computer program of claim 17, wherein 
the finite element analysis uses subdivision basis functions as 
shape functions. 

23. (Original) The computer program of claim 17, wherein 
the finite element analysis uses suitably smooth shape 
functions . 

24-26. (Canceled) 
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